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[bookmark: foreword][bookmark: _Toc151491232]Foreword
[bookmark: spectype3]This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc151491233]
1	Scope
The present document describes the diameter-based Sc interface between Data Channel Signalling Function (DCSF) and Home Subscriber Server (HSS) and specifies:
1. The interactions between the Data Channel Signalling Function (DCSF) and Home Subscriber Server (HSS) at the Sc reference point, including the procedures and signalling flows.
2. The protocol specifications and implementations, including the diameter application, commands and message contents at the Sc reference point.
The IP Multimedia Subsystem (IMS) supporting DC architecture and procedures are specified in 3GPP TS 23.228 [2].
Whenever it is possible this document specifies the requirements for this protocol by reference to specifications produced by the IETF within the scope of Diameter base protocol as specified in IETF RFC 6733 [3]. Where this is not possible, extensions to the Diameter base protocol as specified in IETF RFC 6733 [3] are defined within this document.
[bookmark: references][bookmark: _Toc151491234][bookmark: OLE_LINK1]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.228: "IP Multimedia (IM) Subsystem – Stage 2".
[3]	IETF RFC 6733: "Diameter Base Protocol".
[4]	3GPP TS 29.328 "IP Multimedia (IM) Subsystem Sh interface; signalling flows and message contents".
[5]	IETF RFC 4960: "Stream Control Transmission Protocol".
[6]	3GPP TS 29.229 "Cx and Dx Interfaces based on the Diameter protocol; protocol details".

[bookmark: definitions][bookmark: _Toc151491235]3	Definitions, symbols and abbreviations
[bookmark: _Toc151491236]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc151491237]3.2	Symbols
For the purposes of the present document, the following symbols given in 3GPP TS 23.228 [2] apply:
Sc	Reference Point between an DCSF and an HSS.

[bookmark: _Toc151491238]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
DC	Data Channel
DCSF	Data Channel Signalling Function
IMS	IP Multimedia Core Network Subsystem

[bookmark: clause4][bookmark: _Toc151491239]4	General Description
This document describes the Sc interface related procedures, message parameters and protocol specifications.
The procedures, message parameters and protocol are identical as for the Sc. See clause 5 for details.
In the tables that describe the Information Elements transported by each Diameter command, each Information Element is marked as (M) Mandatory, (C) Conditional or (O) Optional in the "Cat." column. For the correct handling of the Information Element according to the category type, see the description detailed in clause 6 of the 3GPP TS 29.328 [4].
[bookmark: _Toc151491240][bookmark: _Hlk146547695]5	Diameter-based Sc Interface

[bookmark: _Toc151491241]5.1	Introduction
The Sc interface shall enable the Data read and Data Update procedure between the DCSF and the HSS as described in the 3GPP TS 23.228 [2].
[bookmark: _Toc151491242]5.2	Procedure Descriptions
[bookmark: _Toc151491243][bookmark: _Toc130934846][bookmark: _Toc44878532][bookmark: _Toc36056733]5.2.1	Data Read Procedure
The Data Read Procedure shall be used between the DCSF and the HSS to read repository data for a specified user from the HSS. The procedure shall be invoked by the DCSF and is used:
-	to read the transparent data for a specified user from the HSS, and the data is store by DCSF in the HSS to support its service logic.
This procedure is mapped to the commands User-Data-Request/Answer (UDR/UDA) in the Diameter application specified in clause 6.2.3.
Table 5.2.1-1 specifies the involved information elements for the request.
Table 5.2.1-2 specifies the involved information elements for the answer.
Table 5.2.1-1: Sc-Pull
	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	User Identity
(See 3GPP TS 29.328 [4])
	User-Identity
	M
	It shall contain the IMS Public User Identity (in the Public-Identity AVP) of the user for whom the data is required.

	Requested data
(See 3GPP TS 29.328 [4])
	Data-Reference
	M
	This information element indicates the reference to the requested information.

	Service Indication
(See 3GPP TS 29.328 [4])
	Service-Indication
	M
	IE that identifies, together with the Public User Identity included in the Public-Identity AVP and Data-Reference, the set of service related transparent data that is being requested.



Table 5.2.1-2: Sc-Pull Resp
	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Result
	[bookmark: OLE_LINK5]Result-Code / Experimental_Result
	M
	Result of the request.

Result-Code AVP shall be used for errors defined in the Diameter base protocol (see IETF RFC 6733 [3]).

Experimental-Result AVP shall be used for Sh errors. This is a grouped AVP which contains the 3GPP Vendor ID in the Vendor-Id AVP, and the error code in the Experimental-Result-Code AVP.

	Data
	User-Data
	C
	Requested data. This information element shall be present if the requested data exists in the HSS and the AS has permissions to read it.


[bookmark: _Toc151491244]5.2.1.1	Detailed behaviour
Editor Note:	The detailed behaviour upon reception of the Sc-Pull request for HSS is FFS.
[bookmark: _Toc151491245]5.2.2	Data Update (Sc-Update)
This procedure is used between the DCSF and the HSS. The procedure is invoked by the DCSF and is used:
-	To allow the DCSF to update the transparent (repository) data stored at the HSS for each IMS Public User Identity or Public Service Identity
This procedure is mapped to the commands Profile-Update-Request/Answer in the Diameter application specified in 3GPP TS 29.329 [x]. Tables 5.2.1-1 and 5.2.1-2 detail the involved information elements.
Table 5.2.2-1: Sc-Update Request
	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	User Identity
(See 3GPP TS 29.328 [4])
	User-Identity
	M
	IMS Public User Identity or Public Service Identity or MSISDN or External Identifier for which data is updated.
See clause 7.1 for the content of this AVP.

	Requested data
(See 3GPP TS 29.328 [4])
	Data-Reference
	M
	This information element includes the reference to the data on which updates are required.

	Data
(See 3GPP TS 29.328 [4])
	User-Data
	M
	Updated data.



Table 5.2.2-2: Sc-Update Response
	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Result
(See 3GPP TS 29.328 [4])
	Result-Code / Experimental-Result
	M
	Result of the update of data in the HSS.

Result-Code AVP shall be used for errors defined in the Diameter base protocol (see IETF RFC 6733 [44]).

Experimental-Result AVP shall be used for Sc errors. This is a grouped AVP which contains the 3GPP Vendor ID in the Vendor-Id AVP, and the error code in the Experimental-Result-Code AVP.

	Repository Data ID (See 3GPP TS 29.328 [4])
	Repository-Data-ID
	O
	If a Sc-Update Request with multiple repository data fails, this information element shall include the service indication and the sequence number of the repository data instance that has generated the error.

	Requested data
(See 3GPP TS 29.328 [4])
	Data-Reference
	O
	If Sc-Update Request with multiple data references fails, this information element shall include the Data reference for the data instance that has generated the error.



[bookmark: _Toc151491246]5.2.2.1 Detailed behaviour
As specified in 3GPP TS 23.228 [2], the DCSF can only update the repository data in HSS. When data in repository is dated is updated (i.e. added, modified or removed), the Service-Indication and Sequence-Number are also sent as part of the information element Data.
Newly added transparent data shall be associated with a Sequence Number of 0 in the Sc-Update Request. Sequence Number value 0 is reserved exclusively for indication of newly added transparent data.
Modified and removed transparent data shall be associated within the Sc-Update Request with a Sequence Number of n+1 where n is the original Sequence Number associated with the transparent data before modification or removal. If n equals 65535, then the next modification or deletion of that transparent data shall be associated with a Sequence Number of 1.

[bookmark: _Toc151491247]6	Protocol Specification and Implementations
[bookmark: _Toc151491248]6.1	Introduction
[bookmark: _Toc151491249][bookmark: OLE_LINK2]6.1.1	Use of Diameter base protocol
The Diameter base protocol as specified in IETF RFC 6733 [y] shall apply except as modified by the defined support of the methods and the defined support of the commands and AVPs, result and error codes as specified in this specification. Unless otherwise specified, the procedures (including error handling and unrecognised information handling) shall be used unmodified.
[bookmark: _Toc151491250]6.1.2	Accounting functionality
Accounting functionality (Accounting Session State Machine, related command codes and AVPs) shall not be used on the Sc interfaces.
[bookmark: _Toc151491251]6.1.3	Use of sessions
Between the DCSF and HSS, Diameter sessions shall be implicitly terminated. An implicitly terminated session is one for which the server does not maintain state information. The client shall not send any re-authorization or session termination requests to the server.
The Diameter base protocol specified in IETF RFC 6733 [3] includes the Auth-Session-State AVP as the mechanism for the implementation of implicitly terminated sessions.
The client (server) shall include in its requests (responses) the Auth-Session-State AVP set to the value NO_STATE_MAINTAINED (1), as described in IETF RFC 6733 [3]. As a consequence, the server shall not maintain any state information about this session and the client shall not send any session termination request. Neither the Authorization-Lifetime AVP nor the Session-Timeout AVP shall be present in requests or responses.
[bookmark: _Toc151491252]6.1.4	Transport protocol
Diameter messages over the Sc interfaces shall make use of SCTP IETF RFC 4960 [5].
[bookmark: _Toc151491253]6.1.5	Routing consideration
Editor Note:	The Routing consideration for Sc interface is FFS.
[bookmark: _Toc151491254]6.1.6	Diameter Application Identifier
The Sc interface protocol shall be defined as an IETF vendor specific Diameter application, where the vendor is 3GPP. The vendor identifier assigned by IANA to 3GPP (http://www.iana.org/assignments/enterprise-numbers) is 10415.
The Diameter application identifier assigned to the Sc interface application is xxxxxxxx (allocated by IANA).
Editor Note:	The Diameter application identifier assigned to Sc interface is FFS.
[bookmark: _Toc151491255]6.2	Commands
[bookmark: _Toc151491256]6.2.1	Introduction
This clause defines the command code values and related ABNF for each command described in this specification.
[bookmark: _Toc151491257]6.2.2	Command-code values
The messages in Sc interface use the same Command-Code value 306 as User-Data-Request/ User-Data-Answer and 307 as Profile-Update-Request/Profile-Update-Answer defined in 3GPP TS 29.328 [a].
The Vendor-Specific-Application-Id AVP shall not be listed in this specification since it has been deprecated in the new specification of the Diameter base protocol (IETF RFC 6733 [y]) even it is still listed as a required AVP (an AVP indicated as {AVP}) in the command code format specifications defined in 3GPP TS 29.328 [a].
[bookmark: _Hlk149331304]The following Command Codes defined in 3GPP TS 29.328 [a] are reused in this specification:
Table 6.2.2: Command-Code values
	Command-Name
	Abbreviation
	Code
	Clause

	User-Data-Request
	UDR
	306
	6.2.3

	User-Data-Answer
	UDA
	306
	6.2.4

	Profile-Update-Request
	[bookmark: _Hlt1189065]PUR
	307
	6.2.5

	Profile-Update-Answer
	PUA
	307
	6.2.6


[bookmark: _Toc151491258]6.2.3	User-Data-Request (UDR) Command
The User-Data-Request (UDR) command, indicated by the Command-Code field set to 306 and the defined in 3GPP TS 29.328 [a].
The User-Data-Request (UDR) command, indicated by the Command-Code field set to 306 and the 'R' bit set in the Command Flags field, is sent by a Diameter client to a Diameter server in order to request repository data for a specified user.
Message Format
[bookmark: _PERM_MCCTEMPBM_CRPT53310021___2]< User-Data -Request> ::=	< Diameter Header: 306, REQ, PXY, xxxxxxxx >
[bookmark: _PERM_MCCTEMPBM_CRPT53310022___2]< Session-Id >
[ DRMP ]
{ Auth-Session-State }
{ Origin-Host }
{ Origin-Realm }
[ Destination-Host ]
{ Destination-Realm }
[bookmark: _Hlt1188857]{ User-Identity }
*[ Service-Indication ]
*{ Data-Reference }
[bookmark: _PERM_MCCTEMPBM_CRPT53310023___2]*[ AVP ]
	*[ Proxy-Info ]
[bookmark: _PERM_MCCTEMPBM_CRPT53310024___2]*[ Route-Record ]
[bookmark: _Hlk149731311]Editor Note:	The Diameter application identifier assigned to Sc interface is FFS.
[bookmark: _Toc151491259]6.2.4	User-Data-Answer (UDA) Command
The User-Data-Answer (UDA) command, indicated by the Command-Code field set to 306 and the 'R' bit cleared in the Command Flags field, is sent by a server in response to the User-Data-Request command. The Experimental-Result AVP may contain one of the values defined in clause 6.2 or in 3GPP TS 29.229 [d].
Message Format
< User-Data-Answer > ::=	< Diameter Header: 306, PXY, xxxxxxxx >
< Session-Id >
[ DRMP ]
[ Result-Code ]
[ Experimental-Result ]
{ Auth-Session-State }
{ Origin-Host }
{ Origin-Realm }
[ User-Data ]
*[ AVP ]
	[ Failed-AVP ]
	*[ Proxy-Info ]
*[ Route-Record ]
Editor Note:	The Diameter application identifier assigned to Sc interface is FFS.
[bookmark: _Toc151491260]6.2.5	Profile-Update-Request (PUR) Command
Editor Note:	The Details of Profile-Update-Request command is FFS.
[bookmark: _Toc151491261]6.2.6	Profile-Update-Answer (PUA) Command
Editor Note:	The Details of Profile-Update-Answer command is FFS.
[bookmark: _Toc151491262]6.2.1	Profile-Update-Request (PUR) Command
The Profile-Update-Request (PUR) command, indicated by the Command-Code field set to 307 and the 'R' bit set in the Command Flags field, is sent by a Diameter client to a Diameter server in order to update user data in the server.
Message Format
< Profile-Update-Request > ::=	< Diameter Header: 307, REQ, PXY, xxxxxxxx >
< Session-Id >
[ DRMP ]
{ Vendor-Specific-Application-Id }
{ Auth-Session-State }
{ Origin-Host }
{ Origin-Realm }
[ Destination-Host ]
{ Destination-Realm }
{ User-Identity }
*{ Data-Reference }
{ User-Data }
*[ AVP ]
*[ Proxy-Info ]
*[ Route-Record ]



[bookmark: _Toc151491263]6.2.2	Profile-Update-Answer (PUA) Command
The Profile-Update-Answer (PUA) command, indicated by the Command-Code field set to 307 and the 'R' bit cleared in the Command Flags field, is sent by a server in response to the Profile-Update-Request command. 
Message Format
< Profile-Update-Answer > ::=< Diameter Header: 307, PXY, xxxxxxxx >
< Session-Id >
[ DRMP ]
{ Vendor-Specific-Application-Id }
[ Result-Code ]
[ Experimental-Result ]
{ Auth-Session-State }
{ Origin-Host }
{ Origin-Realm }
 [ Repository-Data-ID ]
*[ AVP ]
[ Failed-AVP ]
*[ Proxy-Info ]
*[ Route-Record ]


[bookmark: _Toc151491264]6.3	Information Elements
[bookmark: _Toc151491265]6.3.1	General
This clause defines the command code values and related ABNF for each command described in this specification.
The following table specifies the Diameter AVPs defined for the Sc interface protocol, their AVP Code values, types, possible flag values and whether the AVP may be encrypted or not. The Vendor-ID header of all AVPs defined in this specification shall be set to 3GPP (10415).
Table 6.3.1-1: Sc specific DiameterAVPs
	
	AVP Flag rules
	

	Attribute Name
	AVP Code
	Clause defined
	Value Type
	Must
	May
	Should not
	Must not
	May Encr.

	
	
	
	
	
	
	
	
	



Editor Note:	The detailed Sc specific DiameterAVPs is FFS.
The following table specifies the Diameter AVPs re-used by the Sc interface protocol from existing Diameter Applications, including a reference to their respective specifications and when needed, a short description of their use within Sc.
Any other AVPs from existing Diameter Applications, except for the AVPs from Diameter base protocol specified in IETF RFC 6733 [3], do not need to be supported. The AVPs from the Diameter base protocol specified in IETF RFC 6733 [3] are not included in table 6.3.1-2, but they may be re-used for the Sc protocol.
Table 6.3.1-2: Sc re-used Diameter AVPs
	Attribute Name
	Reference
	Comments
	M-bit

	
	
	
	

	
	
	
	



Editor Note:	The detailed Sc specific DiameterAVPs is FFS.
[bookmark: PubUIDIE][bookmark: _Toc130934857][bookmark: _Toc44878543][bookmark: _Toc36056744][bookmark: _Toc27756194][bookmark: _Toc20215908][bookmark: _Toc2694328][bookmark: _Toc151491266]6.3.2	User Identity
See 3GPP TS 29.329 [6] clause 6.3.1.
Only the Public Identity applies to the Sc interface in this AVP.

[bookmark: _Toc151491267][bookmark: _Toc130934858][bookmark: _Toc44878544][bookmark: _Toc36056745][bookmark: _Toc27756195][bookmark: _Toc20215909][bookmark: _Toc2694329]6.3.3	Data Reference
See 3GPP TS 29.329 [6] clause 6.3.4.
The value of this AVP can only be set to 0 since DCSF can only get and update repository data.

[bookmark: _Toc151491268]6.3.4	User Data 
See 3GPP TS 29.329 [6] clause 6.3.3.

[bookmark: _Toc151491269]6.3.5	Repository Data ID
See 3GPP TS 29.329 [6] clause 6.3.24.


[bookmark: tsgNames][bookmark: startOfAnnexes][bookmark: _Toc151491270]
Annex <A> (normative):
<Normative annex for a Technical Specification>
Start each annex on a new page.
Annexes are labelled A, B, C, etc. and designated either "normative" or "informative" depending on their content.
Normative annexes only to appear in Technical Specifications. Use style "Heading 8".

[bookmark: _Toc151491271]
Annex <B> (informative):
<Informative annex for a Technical Specification>
Informative annexes may appear in both Technical Specifications and Technical Reports. Use style "Heading 8" for use in TSs.
Informative annexes shall not contain requirements for the implementation of the Technical Specification.
[bookmark: _Toc151491272]B.1	Heading levels in an annex
Heading levels within an annex are used as in the main document, but for Heading level selection, the "A.", "B.", etc. are ignored. e.g. B.1.2 is formatted using Heading 2 style.
[bookmark: _Toc151491273]
Annex <B>:
<Informative annex title for a Technical Report>
Informative annexes in Technical Reports do not use "(informative") in the title, since all annexes in TRs are informative. Use style "Heading 9" in TRs.

[bookmark: _Toc151491274]
Annex <C> (informative):
Bibliography
Use style "Heading 8" in TSs and "Heading 9" in TRs. Do not use "informative" in the title in TRs.
The Bibliography is optional. If it exists, it shall follow the last technical annex in the document.
The following material, though not specifically referenced in the body of the present document (or not publicly available), gives supporting information.
Bibliography format
<Publication>: "<Title>".
[bookmark: _Toc151491275]
Annex <D> (informative):
Index
Use style "Heading 8" in TSs and "Heading 9" in TRs. Do not use "informative" in the title in TRs.
The Index is optional. If it exists, it shall immediately precede the Changes history annex.
Generate the index using MS Word's index field feature.
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